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(54) ACRYLIC COPOLYMEER AND THERMOSETTING COATING COMPOSITION PRODUCED BY USING 
THE COPOLYMER 

(57)Abstract: 

PURPOSE: To obtain a thermosetting coating composition containing 
a specific acrylic copolymer having carboxyl group and an acrylic 
copolymer having epoxy group, exhibiting excellent storage stability 
and low-temperature curability and giving a coating film having good 
C O O H coating film performance such as scratch resistance. 

IT CONSTITUTION: This thermosetting coating composition having 
excellent storage stability and low-temperature curability, giving a 
coating film having excellent coating film performance such as 
scratch resistance and useful e.g. for the top clear coating of 
automobile, etc., can be produced by compounding (A) an acrylic 
copolymer composed of (i) 0.5-30wt% of a carboxyl-containing 
jU monomer of formula I (R1 is H, methyl or carboxyl; R2 is H, carboxyl 
or a carboxylic acid ester group), (ii) 0.5-50wt.% of a 
carboxyl-containing (meth) acrylic acid ester monomer of formula II 
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[R4 is H or methyl; R5 is a 1-3C alkylene or group of formula III (R9 is a 1-1 OC alkylene; R10 is a 2-1 OC 
alkylene, an alkenylene, an arylene, etc.); m is 4-6; (n) is 1-6] and (iii) 20-90wt.% of a comonomer with (B) an 
acrylic copolymer having epoxy group. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](a) 0.5 to 30 % of the weight of carboxyl group containing monomers with structure shown in a 
general formula [1] [Formula 1] 

(R z )CH = C(R 1 )COOH M ] 

(R 1 expresses hydrogen, a methyl group, or a carboxylmethyl group among a formula, and R 2 expresses the 
carboxyl group or carboxylate substituent shown in a hydrogen atom or a general formula [2].) 
[Formula 2] 

- C 0 O R 3 [ 2 ] 

(R 3 expresses the hydrocarbon substituent of hydrogen or the carbon numbers 1-10 among a formula.) 
(b) Carboxyl group content (meta) acrylate monomer with the structure shown in a general formula [3] 0.5 to 
50 % of the weight [Formula 3] 

CHj=C ( R 4 ) COO-R'-COOH [53 

(Among a formula, R 4 expresses hydrogen or a methyl group and R 5 expresses hydrocarbon substituent 
replaced with hydrocarbon substituent or a hetero atom with structure shown in general formula [4] - [6].) 
[Formula 4] 

- R 6 — [ 4 ] 

(R 6 expresses the straight chain shape or the branched state alkylene group of the carbon numbers 1-3 
among a formula.) 
[Formula 5] 

O 

H 

-R T -0-C-R*- [51 

(R 7 among a formula the straight chain shape or the branched state alkylene group of the carbon numbers 
1-10) [ express and ] R 8 expresses the allylene group or cyclo alkylene group which may be replaced with 
the straight chain shape, the branched state alkylene group, alkenylene group or carboxyl group of the 
carbon numbers 2-10, or a halogen atom. 
[Formula 6] 
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(R 9 expresses the straight chain shape or the branched state alkylene group of the carbon numbers 1-10 
among a formula, m is expressed with the integer of 4-6, R 10 expresses the substituent with same R 8 , and n 
is expressed with the integer of 1-6.) 

The thermosetting coating composition containing an acrylic copolymer (B) characterized by comprising the 
following. 

(c) The above (a), vinyl system monomers other than (b). Acrylic copolymer (A) which comprises 20 to 90 % 
of the weight 
Epoxy group. 

[Claim 2]The thermosetting coating composition containing an acrylic copolymer (C) which has a hydroxy! 
group according to claim 1. 

[Claim 3](a) A carboxyl group containing monomer with structure shown in a general formula [1] 0.5 to 30 % 
of the weight [Formula 7] 

(R s ) CH-C (R 1 ) COOH M ] 

(R 1 expresses hydrogen, a methyl group, or a carboxylmethyl group among a formula, and R 2 expresses the 
carboxyl group or carboxylate substituent shown in a hydrogen atom or a general formula [2].) 
[Formula 8] 

-COOR' [ 2 ] 

(R 3 expresses the hydrocarbon substituent of hydrogen or the carbon numbers 1-10 among a formula.) 
(b) Carboxyl group content (meta) acrylate monomer with the structure shown in a general formula [3] 0.5 to 
50 % of the weight [Formula 9] 

CHi=C(R 4 >COO-R 5 -COOH [ 3 ] 

(Among a formula, R 4 expresses hydrogen or a methyl group and R 5 expresses the hydrocarbon substituent 
replaced with hydrocarbon substituent or a hetero atom with the structure shown in general formula [4] - 
[6].) 

[Formula 10] 

- R 6 - [ 4- ] 

(R 6 expresses the straight chain shape or the branched state alkylene group of the carbon numbers 1-3 
among a formula.) 
[Formula 1 1] 

O 

If 

-R^O-C-R 1 - [5] 

(R 7 among a formula the straight chain shape or the branched state alkylene group of the carbon numbers 
1-10) [ express and ] R 8 expresses the allylene group or cyclo alkylene group which may be replaced with 
the straight chain shape, the branched state alkylene group, alkenylene group or carboxyl group of the 
carbon numbers 2-10, or a halogen atom. 
[Formula 12] 
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(R 9 expresses the straight chain shape or the branched state alkylene group of the carbon numbers 1-10 
among a formula, m is expressed with the integer of 4-6, R 10 expresses the substituent with same R 8 , and n 
is expressed with the integer of 1-6.) 

(c) The above (a), vinyl system monomers other than (b) Acrylic copolymer which consists of 20 to 90 % of 
the weight, and is characterized by acid value being 30 - 200 mgKOH/g. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the thermosetting coating composition especially useful in 
paints for top clear coats, such as a car, in which advanced beauty and coat performance are demanded. 
[0002] 

[Description of the Prior Art]Since it has the performance excellent in weatherability and beauty as paints 
for top clear coats, such as a car, many acrylic melamine system resin is used. However, acrylic melamine 
system resin has low acid resistance, in order to use melamine resin as a hardening agent, and when this is 
applied to a paint, rain Jimi occurs in a coat by acid rain, and it has the fault that appearance falls. 
[0003]In order to solve this problem, the new curing system replaced with melamine is searched for, and 
examination using the crosslinking reaction of an acid radical and an epoxy group of the curing system is 
performed briskly. For example, the high solid content hardenability constituent which contains the cross 
linking agent and curing catalyst which consist of low-molecular-weight polyepoxide, a 

low-molecular-weight hydroxyl content polyfunctional substance, and an acid anhydride as a constituent for 
paints excellent in an adhesive property, gloss, and image clarity is proposed by JP,63-84674,A. The 
thermosetting solvent type coating composition which changes from the acrylic copolymer which has an 
acid radical, and the acrylic copolymer which has an epoxy group to JP,1-139653,A as a constituent for 
paints excellent in acid resistance, solvent resistance, a water resisting property, and paint film appearance 
is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention]However, when the cross linking agent which consists of acid 
anhydrides is used as indicated by JP,63~84674,A, since the reactivity between composition components 
becomes high, storage stability is bad and it has the problem that it is difficult to liquefy the whole 
composition component one time, and workability is bad. In a thermosetting solvent type coating 
composition which is indicated by JP,1-139653,A. Since it is inferior to cold cure nature, when it prints at a 
comparatively low temperature by which it is adopted with the baking line of a car and in which it deals, it 
has a fault which becomes insufficient [ coat performances, such as crack resistance under cold energy 
environment acid resistance, and solvent resistance, ]. 

[0005]In order to solve these problems to JP,2-45577 ,A, JP,3-287650,A, or JP,4-363374,A. The 
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thermosetting composition containing the copolymer, hydroxy compound, and epoxy compound in which the 
acid anhydride group as an acid radical was half-ester-ized, The thermosetting composition containing the 
compound which has the copolymer, epoxy group, and hydroxyl group which hahPester-ized the acid 
anhydride group as an acid radical is proposed. However, these thermosetting compositions have the 
problem that the abrasion-proof nature of a coat is insufficient. The purpose of this invention is excellent in 
storage stability and cold cure nature, and provides further the coat performance represented by solvent 
resistance, acid resistance, abrasion-proof nature, weatherability, and beauty, especially the thermosetting 
coating composition excellent in abrasion-proof nature. 
[0006] 

[Means for Solving the Problem]This invention persons result in this invention, as a result of carrying out 
thermosetting coating composition ********** examination in view of a problem of the above-mentioned 
conventional technology. Namely, 0.5 to 30 % of the weight of carboxyl group containing monomers (a) with 
structure which shows a thermosetting coating composition of this invention in a general formula [1], 0.5 to 
50 % of the weight of carboxyl group content (meta) acrylate monomers (b) and the above (a) with structure 
shown in a general formula [3], (b) Contain an acrylic copolymer (A) which comprises 20 to 90 % of the 
weight of vinyl system monomers (c) of an except, and an acrylic copolymer (B) which has an epoxy group. 
[0007] 

[Formula 13] 

(R ! ) CH-C (R 1 ) COOH [ 1 ] 

[0008](R 1 expresses hydrogen, a methyl group, or a carboxylmethyl group among a formula, and R 2 
expresses the carboxyl group or carboxylate substituent shown in a hydrogen atom or a general formula 
[2].) 
[0009] 

[Formula 14] 

- C 0 0 R 3 [2] 

[0010](R 3 expresses the hydrocarbon substituent of hydrogen or the carbon numbers 1-10 among a 

formula.) 

[0011] 

[Formula 15] 

CH 2 =C(R 4 )COO-R 5 -COOH [J] 

[0012](Among a formula, R 4 expresses hydrogen or a methyl group and R 5 expresses the hydrocarbon 
substituent replaced with hydrocarbon substituent or a hetero atom with the structure shown in general 
formula [4] - [6].) 
[0013] 

[Formula 16] 

[0014](R 6 expresses the straight chain shape or the branched state alkylene group of the carbon numbers 

1-3 among a formula.) 

[0015] 
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[Formula 17] 

o 

ii 

- R T -0-C-R'- [5] 

[0016](R 7 among a formula the straight chain shape or the branched state alkylene group of the carbon 
numbers 1-10) [ express and ] R 8 expresses the allylene group or cyclo alkylene group which may be 
replaced with the straight chain shape, the branched state alkylene group, alkenylene group or carboxyl 
group of the carbon numbers 2-10, or a halogen atom. 
[0017] 

[Formula 18] 

0 I O 

II II 
-R/-O^C-(CH 2 ) a -0--C--R l '~ [ 6 1 

J n 

[0018](R 9 expresses the straight chain shape or the branched state alkylene group of the carbon numbers 
1-10 among a formula, m is expressed with the integer of 4-6, R 10 expresses the substituent with same R 8 , 
and n is expressed with the integer of 1-6.) 

The acrylic copolymer (A) used for the heat-curing coating composition of this invention, It is what is 
produced by polymerizing the polymerization nature monomeric mixture containing the monomer which has 
a specific carboxyl group, The abrasion-proof nature of a coat can be raised by using a carboxyl group 
content (meta) acrylate monomer (b) with the structure shown by a general formula [3], and making a long 
chain carboxyl group exist in an acrylic copolymer (A). 

[0019]As a carboxyl group containing monomer (a) used for an acrylic copolymer (A) of this invention, Have 
the structure shown in the aforementioned general formula [1], and For example, methacrylic acid, Acrylic 
acid, crotonic acid, vinylbenzoic acid, boletic acid, itaconic acid, Monobasic acid, such as maleic acid and 
citraconic acid, or dibasic acid monomers, maleic acid monomethyl, Maleic acid monoethyl, maleic acid 
monobutyl, maleic acid monooctyl, Itaconic acid monomethyl, itaconic acid monoethyl, itaconic acid 
monobutyl, The monoester of dibasic acid or an acid anhydride monomer which are represented by itaconic 
acid monooctyl, itaconic acid mono- 2-ethylhexyl, fumaric acid monomethyl, fumaric acid monoethyl, 
fumaric acid monobutyl, fumaric acid monooctyl, citraconic acid monoethyl, etc. is mentioned. 
[0020]these carboxyl group containing monomers (a) are independent if needed — it is — it is 2 to 20% of 
the weight of a range that it is a range which can use together and use two or more sorts, and becomes 0.5 
to 30% of the weight of an acrylic copolymer (A) as the amount used desirable still more preferably. This is 
because it is in a tendency for the storage stability of a paint to fall when the solvent resistance of a coat 
tends to fall and 30 % of the weight is exceeded in less than 0.5 % of the weight. 

[0021]In this invention, as a carboxyl group containing monomer (a), with the above-mentioned monobasic 
acid or dibasic acid monomers. By using together the monoester of dibasic acid or an acid anhydride 
monomer, balance of the storage stability of a thermosetting coating composition, cold cure nature, and 
coat performance can be raised more. In this case, it is desirable still more preferred that it is about 0.5 to 
15 % of the weight, and the amount of the monoester used of dibasic acid or an acid anhydride monomer is 
1 to 10% of the weight of a range. This is because it is in a tendency for the storage stability of a 
thermosetting coating composition to fall when tend not to acquire effect with these monoester sufficient at 
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less than 0.5 % of the weight and 15 % of the weight is exceeded. 

[0022]As a carboxyl group content (meta) acrylate monomer (b) used for an acrylic copolymer (A) of this 
invention, Have the structure shown in the aforementioned general formula [3], and For example, 
beta-carboxyethyl (meta) acrylate, beta-carboxypropyl (meta) acrylate, beta-(meta) acryloxyethyl acid 
succinate, beta-(meta) acryloxyethyl acid malate, beta-(meta) acryloxyethyl acid phthalate, beta-(meta) 
acryloxyethyl acid hexahydro phthalate, beta-(meta) acryloxyethyl ASHIDDOMECHIRU hexahydro phthalate, 
gamma-(meta) acryloxyprophyl acid succinate, Terminal hydroxyl groups of a ring-opening-addition thing of 
epsilon-caprolactone to 2-hydroxyethyl (meta) acrylate or gamma-butyrolactone is esterified by a succinic 
anhydride. A ring-opening-addition thing of epsilon-caprolactone to succinic acid monoester and 
2-hydroxyethyl (meta) acrylate which introduced a carboxyl group into an end, or gamma-butyrolactone. 
Terminal hydroxyl groups of for example, (a product plaque cell [ made from Die Cell Chemicals ] F monomer 
and a tone M monomer by UCC) Phthalic anhydride, Long chain carboxyl group containing monomers, such 
as a half ester resultant etc. of caprolactone denaturation hydroxyl group content (meta) acrylic ester 
esterified by anhydrous hexahydrophthalic acid, such as phthalic acid monoester and anhydrous 
hexahydrophthalic acid monoester, and an acid anhydride, are mentioned. 

[0023]These carboxyl group content (meta) acrylate monomer (b), it is independent if needed — it is — it is 
5 to 40% of the weight of a range that it is a range which can use together and use two or more sorts, and 
becomes 0.5 to 50% of the weight of an acrylic copolymer (A) as the amount used desirable still more 
preferably. This is because it is in a tendency for solvent resistance and finery of a coat to fall when the 
abrasion-proof nature of a coat and shock resistance tend to fall and 50 % of the weight is exceeded in less 
than 0.5 % of the weight 

[0024]As vinyl system monomers other than the above (a) and (b) used for an acrylic copolymer (A) of this 
invention, For example, methyl (meta) acrylate, ethyl (meta) acrylate, n-propyl (meta) acrylate, n-butyl 
(meta) acrylate, i-butyl (meta) acrylate, t-butyl (meta) acrylate, Sec-butyl (meta) acrylate, n-pentyl (meta) 
acrylate, Lauryl (meta) acrylate, tridecyl (meta) acrylate, The acrylic ester which has hydrocarbon 
substituents, such as 2-HECHIRU hexyl (meta) acrylate (meta). Styrene derivatives, such as styrene, 
vinyltoluene, and alpha-methylstyrene, Ethylenic unsaturated nitrile, such as acrylonitrile and a 
methacrylonitrile. N-methoxymethyl acrylamide, N-ethoxymethyl acrylamide, N-alkoxy substituted amide, 
such as N-butoxy methylacrylamide. Ethylenic unsaturation basicity monomers, such as dimethylaminoethyl 
(meta) acrylate and diethylaminoethyl (meta) acrylate, 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl 
(meta) acrylate, 3-hydroxypropyl (meta) acrylate, 2-hydroxybutyl (meta) acrylate, The acrylic ester which 
has hydroxyalkyl groups, such as 4-hydroxybutyl (meta) acrylate and 6-hydroxyhexyl (meta) acrylate (meta). 
A gamma-butyrolactone ring-opening-addition thing to 2-hydroxyethyl methacrylate, epsilon-caprolactone 
ring-opening-addition thing to 2-hydroxyethyl acrylate, A ring-opening-addition thing of ethylene oxide to 
methacrylic acid, a ring-opening-addition thing of propylene oxide to methacrylic acid, The acrylic ester 
which has a hydroxyl group at the ends, such as a dimer of 2-hydroxyethyl (meta) acrylate or 
2-hydroxypropyl (meta) acrylate, and a trimer (meta). Other hydroxyl group content vinyl system monomers, 
such as 4-hydroxybutyl vinyl ether and p-hydroxystyrene. Epoxy group content monomers, such as glycidyl 
(meta) acrylate, methyl glycidyl (meta) acrylate, 3,4-epoxycyclohexyl (meta) acrylate, and allyl glycidyl ether, 
are mentioned, these are independent if needed — it is — two or more sorts can be used together and used. 
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[0025]In this invention, use hydroxyl group content monomers and/or epoxy group content monomers as 
other polymerization nature monomers, and to an acrylic copolymer (A) with a carboxyl group. While 
becoming possible to improve the reactivity of a coating composition more and raising cold cure nature 
more, without spoiling storage stability by making a hydroxyl group and/or an epoxy group contain, solvent 
resistance and hardness of a coat can be raised more. 

[0026]In this invention, it is preferred as an acrylic copolymer (A) that acid value (mg of a potassium hydrate 
taken to neutralize the acrylic copolymer 1g number) is 30 - 200 mgKOH/g, and weight average molecular 
weight is 5000-50000. If acid value of an acrylic copolymer (A) is less than 30 mgKOH/g, this, Since 
hardenability runs short, when it is in hardness of a coat, and a tendency for solvent resistance to fall and 
200 mgKOH/g is exceeded, it is because it is in a tendency for viscosity of a copolymer to rise remarkably 
and for gloss of a coat, a water resisting property, and weatherability to fall further, and is the range of 50 - 
150 mgKOH/g more preferably. If weight average molecular weight of an acrylic copolymer (A) is less than 
5000, When it is in a tendency for the water resisting property of a coat and weatherability to fall and 50000 
is exceeded, it is because it is in a tendency for stability to fall by viscosity of resin rising remarkably and 
viscosity of resin becoming high, and is the range of 7000-30000 more preferably. 

[0027]In making an acrylic copolymer (A) contain a hydroxyl group and an epoxy group, It is preferred for a 
hydroxyl equivalent (the number of grams of resin containing a hydroxyl group of the 1 gram equivalent) of 
an acrylic copolymer (A) to be 300 or more g/eq, and to make it a weight per epoxy equivalent (the number 
of grams of resin containing an epoxy group which is the 1 gram equivalent) be 1000 or more g/eq. When a 
hydroxyl equivalent of an acrylic copolymer (A) will be less than 300 g/eq, this is because it is in a tendency 
for viscosity of a coating composition to rise remarkably and for gloss of a coat, a water resisting property, 
and weatherability to fall, and is the range of 500 - 3000 g/eq more preferably. It is because a weight per 
epoxy equivalent is in a tendency a coating composition thickens or it becomes easy to gel in less than 1000 
g/eq. 

[0028]An acrylic copolymer (B) used for a heat-curing coating composition of this invention carries out 
copolymerization of the monomer which has an epoxy group by a specific ratio, and is obtained. As an epoxy 
group content monomer used for an acrylic copolymer (B) of this invention, For example, glycidyl (meta) 
acrylate, methyl glycidyl (meta) acrylate, 3, 4-epoxycyclohexylmethyl (meta-) acrylate, allyl glycidyl ether, 
etc. are mentioned, and these are independent if needed — it is — two or more sorts can be used together 
and used. It is preferred that it is the range that a weight per epoxy equivalent of an acrylic copolymer (B) 
serves as 200 - 1500 g/eq, for example, it is desirable still more preferred that it is 15 to 60 % of the weight, 
and the amount of these epoxy group content monomer used is 20 to 55% of the weight of a range. 
[0029]As a polymerization nature monomer of others which are used for an acrylic copolymer (B) of this 
invention, For example, methyl (meta) acrylate, ethyl (meta) acrylate, n-propyl (meta) acrylate, n-butyl 
(meta) acrylate, i-butyl (meta) acrylate, t-butyl (meta) acrylate, Sec-butyl (meta) acrylate, n-pentyl (meta) 
acrylate, Lauryl (meta) acrylate, tridecyl (meta) acrylate, The acrylic ester which has hydrocarbon 
substituents, such as 2-ethylhexyl (meta) acrylate (meta). Styrene derivatives, such as styrene, 
vinyltoluene, and alpha-methylstyrene, Ethylenic unsaturated nitrile, such as acrylonitrile and a 
methacrylonitrile. N-methoxymethyl acrylamide, N-ethoxymethyl acrylamide, N-alkoxy substituted amide, 
such as N-butoxy methylacrylamide. Ethylenic unsaturation basicity monomers, such as dimethylaminoethyl 
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(meta) acrylate and diethylaminoethyl (meta) acrylate, 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl 
(meta) acrylate, 3-hydroxypropyl (meta) acrylate, 2-hydroxybutyl (meta) acrylate, The acrylic ester which 
has hydroxyalkyl groups, such as 4-hydroxybutyl (meta) acrylate and 6-hydroxyhexyl (meta) acrylate (meta). 
A gamma-butyrolactone ring-opening-addition thing to 2-hydroxyethyl methacrylate, epsilon-caprolactone 
ring-opening-addition thing to 2-hydroxyethyl acrylate, A ring-opening-addition thing of ethylene oxide to 
methacrylic acid, a ring-opening-addition thing of propylene oxide to methacrylic acid, The acrylic ester 
which has a hydroxyl group at the ends, such as a dimer of 2-hydroxyethyl (meta) acrylate or 
2-hydroxypropyl (meta) acrylate, and a trimer (meta). Other hydroxyl group content vinyl system monomers, 
such as 4-hydroxybutyl vinyl ether and p-hydroxystyrene. Methacrylic acid, acrylic acid, crotonic acid, 
vinylbenzoic acid, boletic acid, Itaconic acid, maleic acid, citraconic acid, maleic acid monomethyl, maleic 
acid monoethyl, maleic acid monobutyl, maleic acid monooctyl, itaconic acid monomethyl, itaconic acid 
monoethyl, itaconic acid monobutyl, itaconic acid monooctyl, Itaconic acid mono- 2-ethylhexyl, fumaric acid 
monomethyl, fumaric acid monoethyl, Fumaric acid monobutyl, fumaric acid monooctyl, citraconic acid 
monoethyl, beta-carboxyethyl (meta) acrylate, beta-carboxypropyl (meta) acrylate, beta-(meta) 
acryloxyethyl acid succinate, beta-(meta) acryloxyethyl acid malate, beta-(meta) acryloxyethyl acid 
phthalate, beta-(meta) acryloxyethyl acid hexahydro phthalate, beta-(meta) acryloxyethyl 
ASHIDDOMECHIRU hexahydro phthalate, gamma-(meta) acryloxyprophyl acid succinate, Terminal hydroxyl 
groups of a ring-opening-addition thing of epsilon-caprolactone to 2-hydroxyethyl (meta) acrylate or 
gamma-butyrolactone is esterified by a succinic anhydride. A ring-opening-addition thing of 
epsilon-caprolactone to succinic acid monoester and 2-hydroxyethyl (meta) acrylate which introduced a 
carboxyl group into an end, or gamma-butyrolactone. Terminal hydroxyl groups of for example, (a product 
plaque cell [ made from Die Cell Chemicals ] F monomer and a tone M monomer by UCC) Phthalic anhydride, 
A half ester resultant etc. of caprolactone denaturation hydroxyl group content (meta) acrylic ester 
esterified by anhydrous hexahydrophthalic acid, such as phthalic acid monoester and anhydrous 
hexahydrophthalic acid monoester, and an acid anhydride are mentioned, these are independent if needed 
— it is — two or more sorts can be used together and used. 

[0030]By using hydroxyl group content monomers or carboxyl group containing monomers as other 
polymerization nature monomers, and making an acrylic copolymer (B) contain a hydroxyl group or a 
carboxyl group with an epoxy group in this invention, While becoming possible to improve the reactivity of a 
coating composition and raising cold cure nature more, without spoiling preservation stability, solvent 
resistance and hardness of a coat can be raised more. This effect can be heightened more by using hydroxyl 
group content monomers and carboxyl group containing monomers, and making an acrylic copolymer (B) 
contain an epoxy group, a hydroxyl group, and a carboxyl group. 

[0031]In this invention, it is preferred as an acrylic copolymer (B) that the weight per epoxy equivalent is 
200 - 1500g / eq, and weight average molecular weight is 1000-20000. Since this runs short of hardenability 
if a weight per epoxy equivalent of an acrylic copolymer (B) exceeds 1500g / eq, hardness of a coat, It is 
because it is in a tendency for solvent resistance to fall, and it is in a tendency a coating composition 
thickens or it becomes easy to gel when it becomes less than 200 g/eq, and is the range of 250 - 950 g/eq 
more preferably. If weight average molecular weight of an acrylic copolymer (B) is less than 1000, When it is 
in a tendency for the water resisting property of a coat and weatherability to fall and 20000 is exceeded, it 
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is because it is in a tendency for conversion with an acrylic copolymer (A) to fall, and is the range of 
3000-10000 more preferably. 

[0032]When making an acrylic copolymer (B) contain a hydroxyl group and a carboxyl group, the range of 
300 - 6000 g/eq is desirable still more preferred, and a hydroxyl equivalent of an acrylic copolymer (B) is the 
range of 800 - 6000g / eq. This is because it is in a tendency for non sand recoatability to fall when a water 
resisting property falls that a hydroxyl equivalent is less than 300 g/eq and 6000 g/eq is exceeded. As for 
acid value of an acrylic copolymer (B), 50 or less mgKOH/g is preferred. This is because it is in a tendency 
a coating composition thickens or it becomes easy to gel, when acid value exceeds 50 mgKOH/g. 
[0033]As for an acrylic copolymer (A) in a thermosetting coating composition of this invention, and a weight 
ratio of (B), it is preferred that it is the range of 1 / 3 <=(A)/(B) <=10/3. This is because it is in a tendency 
for storage stability and the water resisting property of a coat to fall that an acrylic copolymer (A) and a 
weight ratio of (B) are less than 1/3, and it is in a tendency for solvent resistance and hardness of a coat to 
fall when 10/3 is exceeded, and ranges of it are 1 / 2 <=(A)/(B) <=4/2 more preferably. As for a mole ratio 
of a carboxyl group of a thermosetting coating composition of this invention, and an epoxy group, it is 
preferred that it is the range of 1 / 0.5 <= carboxyl group / epoxy group <=1/2. Except this range, it is in a 
tendency for the water resisting property of a coat, weatherability, etc. to fall, by an unreacted functional 
group, and is not desirable. It is the range of 1 / 1.8 <= carboxyl group / epoxy group <=1/0.7 more 
preferably. 

[0034]To a thermosetting coating composition of this invention, in order to raise xanthochroism-proof and 
non sand recoatability further, an acrylic copolymer (C) which has a hydroxyl group can be added in 0.5 to 
30% of the weight of the range to an acrylic copolymer (A) and the total quantity of (B). If an addition of an 
acrylic copolymer (C) is less than 0.5 % of the weight to an acrylic copolymer (A) and the total quantity of 
(B) f this, the improvement effect of the xanthochroism-proof of a coat or non sand recoatability is not 
enough, and it is because it is in hardness of a coat, and a tendency for solvent resistance to fall when 30 % 
of the weight is exceeded, and is 5 to 20% of the weight of a range more preferably. 
[0035]As a hydroxyl group content monomer which is obtained by polymerizing a polymerization nature 
monomeric mixture containing a hydroxyl group content monomer, and is used, an acrylic copolymer (C) of 
this invention, For example, 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, 
3-hydroxypropyl (meta) acrylate, 2-hydroxybutyl (meta) acrylate, The acrylic ester which has hydroxyalkyl 
groups, such as 4-hydroxybutyl (meta) acrylate and 6-hydroxyhexyl (meta) acrylate (meta). A 
gamma-butyrolactone ring-opening-addition thing to 2-hydroxyethyl methacrylate, epsilon-caprolactone 
ring-opening-addition thing to 2-hydroxyethyl acrylate, A ring-opening-addition thing of ethylene oxide to 
methacrylic acid, a ring-opening-addition thing of propylene oxide to methacrylic acid, The acrylic ester 
which has a hydroxyl group at the ends, such as a dimer of 2-hydroxyethyl (meta) acrylate or 
2-hydroxypropyl (meta) acrylate, and a trimer (meta). They are mentioned by other hydroxyl group content 
vinyl system monomers, such as 4-hydroxybutyl vinyl ether and p-hydroxystyrene, and these, it is 
independent if needed — it is — two or more sorts can be used together and used. It is preferred that it is 
the range that a hydroxyl equivalent of an acrylic copolymer (C) serves as 400 - 1500 g/eq, as amount of 
these hydroxyl group content monomer used, for example, it is desirable still more preferred that it is 10 to 
40 % of the weight, and it is 1 5 to 25% of the weight of a range. This is because it is in a tendency for the 
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water resisting property of a coat to fall when a hydroxyl equivalent of an acrylic copolymer (C) exceeds 
1500 g/ eq T and it is in a tendency for non sand recoatability and solvent resistance of a coat to fall when it 
becomes less than 400 g/eq. 

[0036]As a polymerization nature monomer of others which are used for an acrylic copolymer (C) of this 
invention, For example, methyl (meta) acrylate, ethyl (meta) acrylate, n-propyl (meta) acrylate, n-butyl 
(meta) acrylate, i-butyl (meta) acrylate, t-butyl (meta) acrylate, Sec-butyl (meta) acrylate, n-pentyl (meta) 
acrylate, Lauryl (meta) acrylate, tridecyl (meta) acrylate, The acrylic ester which has hydrocarbon 
substituents, such as 2-ethylhexyl (meta) acrylate (meta). Styrene derivatives, such as styrene, 
vinyltoluene, and alpha-methylstyrene, Ethylenic unsaturated nitrile, such as acrylonitrile and a 
methacrylonitrile. N-methoxymethyl acrylamide, N-ethoxymethyl acrylamide, N-alkoxy substituted amide, 
such as N-butoxy methylacrylamide. Ethylenic unsaturation basicity monomers, such as dimethylaminoethyl 
(meta) acrylate and diethylaminoethyl (meta) acrylate, methacrylic acid, acrylic acid, crotonic acid, 
vinylbenzoic acid, boletic acid, itaconic acid, maleic acid, citraconic acid, Maleic acid monomethyl, maleic 
acid monoethyl, maleic acid monobutyl, Maleic acid monooctyl, itaconic acid monomethyl, itaconic acid 
monoethyl, Itaconic acid monobutyl, itaconic acid monooctyl, itaconic acid mono- 2-ethylhexyl, Fumaric 
acid monomethyl, fumaric acid monoethyl, fumaric acid monobutyl, fumaric acid monooctyl, Citraconic acid 
monoethyl, beta-carboxyethyl (meta) acrylate, beta-carboxypropyl methacrylate, beta-(meta) acryloxyethyl 
acid succinate, beta-(meta) acryloxyethyl acid malate, beta-(meta) acryloxyethyl acid phthalate, 
beta-(meta) acryloxyethyl acid hexahydro phthalate, beta-(meta) acryloxyethyl ASHIDDOMECHIRU 
hexahydro phthalate, gamma-(meta) acryloxyprophyl acid succinate, Terminal hydroxyl groups of a 
ring-opening-addition thing of epsilon-caprolactone to 2-hydroxyethyl (meta) acrylate or 
gamma-butyrolactone is esterified by a succinic anhydride. A ring-opening-addition thing of 
epsilon-caprolactone to succinic acid monoester and 2-hydroxyethyl (meta) acrylate which introduced a 
carboxyl group into an end, or gamma-butyrolactone. Terminal hydroxyl groups of for example, (a product 
plaque cell [ made from Die Cell Chemicals ] F monomer and a tone M monomer by UCC) Phthalic anhydride, 
Phthalic acid monoester esterified by anhydrous hexahydrophthalic acid, A half ester resultant of 
caprolactone denaturation hydroxyl group content (meta) acrylic ester, such as anhydrous 
hexahydrophthalic acid monoester, and an acid anhydride, Epoxy group content monomers, such as glycidyl 
(meta) acrylate, methyl glycidyl (meta) acrylate, 3,4-epoxycyclohexylmethyl (meta) acrylate, and allyl 
glycidyl ether, are mentioned, these are independent if needed — it is — two or more sorts can be used 
together and used. 

[0037]Although the acrylic copolymer (A), (B), and (C) of this invention can be manufactured by the known 
polymerizing methods, such as a solution polymerization method, a mass polymerization method, and an 
emulsion polymerization method, manufacturing by a solution polymerization method is preferred. In 
manufacturing the above-mentioned acrylic copolymer by a solution polymerization method, it carries out 
copolymerization of the mixture of a monomer under existence of an organic solvent and a polymerization 
initiator. As an organic solvent, general things, such as isopropanol, n-butanol, toluene, and xylene, can be 
chosen. It can choose from polymerization initiators usually used, such as azobisisobutyronitrile, benzoyl 
peroxide, and cumene hydroperoxide, as a polymerization initiator. Chain transfer agents, such as 
2-mercaptoethanol and n-octyl mercaptan, can be used if needed. 

11 



JP H07-228826 

[0038]When manufacturing an acrylic copolymer by a solution polymerization method, in order to control a 
molecular weight, generally, a range of polymerizing in 80-160 ** is 100-140 ** desirable still more 
preferably. As an acrylic copolymer, in containing a carboxyl group and an epoxy group, If copolymerization 
of a monomer which has a carboxyl group, and the monomer which has an epoxy group tends to be carried 
out simultaneously, Since viscosity rises remarkably during a polymerization by the reaction of a carboxyl 
group and an epoxy group or it becomes easy to cause gelling, content of a carboxyl group in a copolymer 
and an epoxy group is extremely restricted to a small quantity. Therefore, in making an acrylic copolymer (A) 
of this invention contain an epoxy group. First, it is preferred to use the 2 step-polymerization method for 
lowering polymerization temperature to 75 ** or less, and polymerizing a monomer which carries out 
copolymerization of the monomer (a monomer which has a hydroxyl group if needed is also included) which 
has a monomer which has a carboxyl group at temperature of not less than 100 **, continues and has an 
epoxy group. Similarly, in making an acrylic copolymer (B) contain a carboxyl group, First, it is preferred to 
use the 2 step-polymerization method for lowering polymerization temperature to 75 ** or less, and 
polymerizing a monomer which carries out copolymerization of the monomer (a monomer which has a 
hydroxyl group if needed is also included) which has an epoxy group at temperature of not less than 100 **, 
continues and has a carboxyl group. 

[0039]In a thermosetting coating composition of this invention, melamine system resin and block isocyanate 
system resin may be added as an auxiliary hardening agent if needed. It can add in proper quantity to such 
an extent that storage stability or coat performance of a coating composition are not spoiled, but as for 
these, as an addition, 20 or less % of the weight is preferred to an acrylic copolymer (A) and the total 
quantity of (B). This is because it is in a tendency for the acid resistance of a coat to fall or for a coat to 
turn yellow easily when an addition of an auxiliary hardening agent exceeds 20 % of the weight. As auxiliary 
hardening agents other than the above, glycidyl ether, glycidyl ester, The epoxy compounds and alkyl diol 
like an alicyclic epoxy compound, alkyl polyol, acrylic polyol, polyester polyol, polyurethane polyol, and 
hydroxy compounds can be mentioned. These auxiliary hardening agent may mix two or more kinds, and may 
be used. 

[0040]A thermosetting coating composition of this invention can be made to contain a catalyst for 
promotion of hardening. As a curing catalyst, it may be used for an esterification reaction of an acid radical 
and an ester group, and quarternary ammonium salt, phosphonium salt, etc. are [ publicly known ] preferred. 
Specifically Benzyl trimethylammonium chloride, a benzyl trimethylammonium star's picture, Tetrabuthyl 
ammoniumchloride, a tetrabutylammonium star's picture, tetrabutylammonium hydroxide, 
benzyltriphenylphosphonium chloride, a benzyltriphenylphosphonium star's picture, etc. can be mentioned. 
[0041]Since stability is raised, an acidic compound represented by a sulfonic acid system and phosphoric 
acid system can be added if needed. Specifically, Para toluenesulfonic acid, dodecylbenzenesulfonic acid, 
dinonylnaphthalene sulfonic acid and these amine block ghosts, monoalkyl phosphoric acid, dialkyl 
phosphoric acid, monoalkyl phosphorous acid, etc. are mentioned. To a thermosetting coating composition 
of this invention, organic Benton, polyamide, Additive agents represented by rheology modifiers and silicone, 
such as micro gel and fibrin system resin, such as a surface control agent, an ultraviolet ray absorbent, light 
stabilizer, an antioxidant, and a lappet stop agent, can be suitably blended using a publicly known means if 
needed. 
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[0042]When using a thermosetting coating composition of this invention as a paint for clear coats for auto 
painting, a thermosetting coating composition of this invention can also be used as a base coat layer which 
touches a clear coated layer, but publicly known hardening resin can also be used suitably if needed. A 
hardening agent which becomes these thermosetting resin from a diluent and amino resin which consist of a 
volatile organic solvent, a polyisocyanate compound, etc., Luminosity agents, such as aluminium paste, mica, 
and piece of Lynn-like iron oxide, titanium oxide, Additive agents, such as addition resin, such as inorganic 
pigments, such as carbon black and Quinacridone, and an organic color, polyester resin, an epoxy resin, and 
cellulosic resin, and also a surface control agent, an ultraviolet ray absorbent, and an antioxidant, can be 
suitably blended using a publicly known means if needed. 
[0043] 

[Example]Hereafter, an example is given and this invention is explained concretely. All of the part in an 
example and % are a weight reference. 

Definition viscosity of the physical properties of a copolymer : Value measured with the Gardner Holt bubble 
tube viscometer (25 **) 

Nonvolatile matter : 1 g of resin is sampled on an aluminum pan, Ratio hydroxyl equivalent of the nonvolatile 
matter at the time of making it dry at 150 ** for 1 hour : The number acid value of grams of resin containing 
the hydroxyl group of the 1 gram equivalent : Although the acrylic copolymer 1g is neutralized. The number 
weight per epoxy equivalent of mg of the potassium hydrate to require : Several-fold gram weight average 
molecular weight of resin containing the epoxy group of the 1 gram equivalent: Measure with gel par 
MYUESHON chromatography. 

[0044] Definition coating viscosity of the physical properties of a paint : The number of seconds until all the 
paints in No.4 Ford cup carry out a fall outflow (20 **) 

Definition viewing appearance of coat performance : It is judgment gloss focusing on a feeling of gloss, or 
smooth nature. : It measures using digital deflection glossmeter UGV-4D by Suga Test Instruments Co., Ltd. 
(60degreeG). 

Hardness : Mitsubishi Pencil uni-use (a coat is scratched at the angle of 45 degrees and hardness is 
measured) 

Acid resistance Spot sulfuric acid solution :40%, and it rinses after 1-hour neglect at 50 **, It is a visual 
judgment water resisting property about the remains of a spot. : It is visual judgment solvent resistance 
after immersion and about appearance for ten days to 40 ** warm water. : Methyl ethyl ketone is dipped in 
gauze, Weatherability which judged the appearance after doing 50 round-trip rubbing test visually : With the 
Suga Test Instruments sunshine weatherometer, 1000 time estimation after, It is abrasion-proof [ visual 
judgment ] nature about the appearance of film immersed in 50 ** warm water for 24 hours. : The 
fastness-to-rubbing testing machine made from Daiei Science Precision equipment is used, applying gauze 
to the part which contacts the painted surface, and doing 10 round-trip rubbing test by 1 kg of load — a 
scar — viewing — judgment storage stability : O: which shows the state of the paint after 72-hour neglect 
at 30 ** — unusual — carrying out — O:some viscosity — a rise — practically with no problem — 
**:thickening — it is problematic practically and x:gelling and use are impossible. 

[0045]The cationic electrodeposition paint for cars was painted to the steel plate (30*90 cm) by which non 
sand recoatability zinc phosphate processing was carried out, and it printed for 30 minutes at 180 **. After 
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painting the intermediate coat of the amino alkyd resin system and printing for 30 minutes at 160 **, carry 
out sanding of the coat it was made to dry, and the test piece was obtained. Two coats of base coating and 
a clear coat paint is first given with a wet one wet system on this test piece, It printed for 25 minutes with 
160 ** hot air drying equipment, and two coats of the still more nearly same base coating and a clear coat 
paint was given with the wet one wet system in the state where sanding is not further carried out after 
radiational cooling, it printed for 25 minutes with 120 ** hot air drying equipment, and the multilayer coat for 
evaluation was formed. The crack was given at intervals of 1 mm for 1 cm around of this laminating paint film, 
the 100 squares were made, and adhesion was evaluated from the number of the squares which remained 
without tearing off and exfoliating in a back breath which stuck the cellophane tape on this. 
O : the area which remained without the area which remained without the area which remained without 
exfoliating doing or more 90/100**:exfoliation of doing less than [ 50/100 or more ] 90/100x:exfoliation of is 
less than 50/100. 

[0046]The cationic electrodeposition paint for cars was painted to the steel plate (30x90 cm) by which cold 
energy-proof crack nature zinc phosphate processing was carried out, and it printed for 30 minutes at 180 
**. After painting the intermediate coat of the amino alkyd resin system and printing for 30 minutes at 160 
**, carry out sanding of the coat, it was made to dry, and the test piece was obtained. On this test piece, 
first, two coats of base coating and a clear coat paint was given with the wet one wet system, it printed for 
25 minutes with 120 ** hot air drying equipment, and the multilayer coat for evaluation was formed. After 
neglecting this color card in hot air drying equipment for 30 minutes at 40 **, it puts into the methanol bus 
containing -40 ** dry ice, and quenches. After neglecting it for 30 minutes all over a methanol bus, the 
crack in a coat was judged, the same operation 5 cycle — ****** — ** (A number expresses the number of 
times which is a cycle which a crack does not generate on a color card.) O With [ in five cycles ] no crack. . 
[0047]Standard f of a visual judgment 1 O : if the coat quality after system performance testing does not 
change examination before but is maintaining the outstanding coat performance, the coat quality after 
judgment 0:system performance testing will deteriorate a little from examination before, but. If the owner of 
the performance in use is carried out enough, the coat quality after judgment **:system performance 
testing will deteriorate from examination before, and if there is a problem practically, the coat quality after 
judgment x:system performance testing will deteriorate more remarkably than examination before, and will 
judge with it being unusable practically. 

[0048](1) An example agitator of manufacture of the paint for base coats (M-1), a temperature controller, 
Ten copies of n-butanol and 90 copies of toluene are added to the container provided with the capacitor as 
a solvent 40 copies of methyl methacrylate after heating at 100 **, stirring, 30 copies of ethyl acrylate, 15 
copies of n-butyl acrylate, 12 copies of 2-hydroxyethyl methacrylate, After being dropped having covered 
into the solvent the mixture of the vinyl system monomer which consists of three copies of methacrylic acid, 
and one copy of azobisisobutyronitrile, and a polymerization initiator for 4 hours, it polymerized at the 
temperature for 3 hours, and the acrylic copolymer (B-1) was compounded. The nonvolatile matter of the 
obtained acrylic copolymer (B-1) was 50%, and weight average molecular weight was 40000. 100 copies of 
this acrylic copolymer (B-1), and you van 20SE-60 (the Mitsui Toatsu Chemicals, Inc. make.) Butylated 
melamine resin, 60% of solid content [ 25 copies of], and 14 copies of ARUPESUTO #1700NLs (the Toyo 
Aluminium K.K. make, aluminium paste, 65% of solid content) were mixed, and the base-coating constituent 
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was obtained, this base-coating constituent — ethyl acetate / toluene / Solvesso #150 (the Esso make.) 
diluting with the partially aromatic solvent which consists of aromatic hydrocarbon =40/30/30 (% of the 
weight), and preparing the viscosity of a base-coating constituent, as it has been 13 seconds by Ford cup #4 
— a silver-metallic system — base coating (M-1) was obtained. 

[0049](2) A synthetic agitator of an acrylic copolymer (P-1), a temperature controller, the container 
provided with the capacitor — as a solvent — 30 copies of n-butanol, and Solvesso #100 (the Esso make.) 
After heating at 100 **, adding and stirring 70 copies of aromatic petroleum derivatives, Ten copies of 
methacrylic acid, ten copies of beta-methacryloxyethyl acid succinate, 30 copies of styrene, ten copies of 
n-butyl methacrylates, 40 copies of 2-ethylhexyl methacrylate, It was dropped having covered into the 
solvent the mixture of the vinyl system monomer which consists of three copies of azobisisobutyronitriles, 
and a polymerization initiator for 4 hours, the internal temperature of the flask was further held at 100 **, 
the reaction was terminated in the place which fully raised the appending rate to resin, and the acrylic 
copolymer (P-1) was compounded. As for the Gardner viscosity, 89 mgKOH/g and the weight average 
molecular weight of R and acid value were [ nonvolatile matter of the obtained acrylic copolymer ] 10000 
50%. 

[0050](3) The vinyl system monomer shown in Table 1 by the same operation as the synthesizing method of 
acrylic copolymer (P-2) - (P-4) - (P-6) (P-10) a synthetic acrylic copolymer (P-1) is polymerized, 
respectively, Acrylic copolymer (P-2) - (P-4) and (P-6) - (P-10) were compounded. The weighted solidity 
of the obtained copolymer was shown in Table 1. 

[0051 ](4) A synthetic agitator of an acrylic copolymer (P-5), a temperature controller, the container 
provided with the capacitor — as a solvent — 30 copies of n-butanol, and Solvesso #100 (the Esso make.) 
After heating at 100 **, adding and stirring 70 copies of aromatic petroleum derivatives, Ten copies of 
methacrylic acid, three copies of maleic acid monomethyl, ten copies of beta-methacryloxyethyl acid 
hexahydro phthalate, It was dropped having covered into the solvent the mixture of the vinyl system 
monomer which consists of nine copies of 4-hydroxy butyl acrylate, 27.5 copies of styrene, 30.5 copies of 
2-ethylhexyl methacrylate, and three copies of azobisisobutyronitriles, and a polymerization initiator for 4 
hours. After that, reduce the internal temperature of a flask at 75 **, and further Four copies of glycidyl 
methacrylate, It was dropped having covered into the solvent the mixture of the vinyl system monomer 
which consists of one copy of 4-hydroxy butyl acrylate, 2.5 copies of styrene, 2.5 copies of 2-ethylhexyl 
methacrylate, and one copy of azobis dimethylvaleronitrile, and a polymerization initiator for 2 hours. The 
reaction was terminated after dropping in the place which held the internal temperature of the flask at 75 **, 
and fully raised the appending rate to resin, and the acrylic copolymer (P-5) was compounded. As for 98 
mgKOH/g and a hydroxyl equivalent, the Gardner viscosity was [ nonvolatile matter of the obtained acrylic 
copolymer / Y and acid value / 3550 g/eq and the weight average molecular weight of 1440 g/eq and a 
weight per epoxy equivalent ] 14000 50%. 
[0052] 
[Table 1] 
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[0053](6) A synthetic agitator of an acrylic copolymer (P-1 1), a temperature controller, the container 
provided with the capacitor — as a solvent — 20 copies of n-butanol, and Solvesso #100 (the Esso make.) 
After heating at 1 20 **, adding and stirring 80 copies of aromatic petroleum derivatives, 40 copies of glycidyl 
methacrylate, 30 copies of styrene, 30 copies of 2-ethylhexyl methacrylate, It is dropped covering into a 
solvent the mixture of the vinyl system monomer which consists of three copies of azobisisobutyronitriles, 
and seven copies of t-butylisopropyl carbonate, and a polymerization initiator for 4 hours, Furthermore, the 
internal temperature of the flask was held at 120 **, the reaction was terminated in the place which fully 
raised the appending rate to resin, and the acrylic copolymer (P-1 2) was compounded. As for the Gardner 
viscosity, 355 g/eq and the weight average molecular weight of C and a weight per epoxy equivalent were 
[ nonvolatile matter of the obtained acrylic copolymer ] 5000 50%. 

[0054](7) The vinyl system monomer shown in Table 2 by the same operation as the synthesizing method of 
an acrylic copolymer (P-12) - (P-1 5) (P-18) a synthetic acrylic copolymer (P-11) was polymerized, 
respectively, and an acrylic copolymer (P-12) and - (P-1 5) (P-18) were compounded. The weighted solidity 
of the obtained copolymer was shown in Table 2. 

[0055](8) A synthetic agitator of an acrylic copolymer (P-13), a temperature controller, the container 
provided with the capacitor — as a solvent — 20 copies of n-butanol, and Solvesso #100 (the Esso make.) 
After heating at 1 20 **, adding and stirring 80 copies of aromatic petroleum derivatives, 30 copies of glycidyl 
methacrylate, nine copies of 4-hydroxy butyl acrylate, It was dropped having covered into the solvent the 
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mixture of the vinyl system monomer which consists of 27 copies of styrene, 24 copies of 2-ethylhexyl 
methacrylate, three copies of azobisisobutyronitriles, and seven copies of t-butylisopropyl carbonate, and a 
polymerization initiator for 4 hours. After that, reduce the internal temperature of a flask at 70 **, and 
further Four copies of methacrylic acid, It was dropped having covered into the solvent the mixture of the 
vinyl system monomer which consists of two copies of 2-ethylhexyl methacrylate, three copies of styrene, 
one copy of 4-hydroxy butyl acrylate, and one copy of azobis dimethylvaleronitrile, and a polymerization 
initiator for 2 hours. The reaction was terminated after dropping in the place which held the internal 
temperature of the flask at 70 **, and fully raised the appending rate to resin, and the acrylic copolymer 
(P-13) was compounded. As for 26 mgKOH/g and a hydroxyl equivalent, the Gardner viscosity was 
[ nonvolatile matter of the obtained acrylic copolymer / H and acid value / 473 g/eq and the weight average 
molecular weight of 1440 g/eq and a weight per epoxy equivalent ] 6000 50%. 

[0056](9) The vinyl system monomer shown in Table 2 by the same operation as the synthesizing method of 
the synthetic acrylic copolymer (P-13) of an acrylic copolymer (P-14) was polymerized, respectively, and 
the acrylic copolymer (P-13) was compounded. The weighted solidity of the obtained copolymer was shown 
in Table 2. 
[0057] 
[Table 2] 
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[0058](10) The preparation table 1 of the paint for clear coats and an acrylic copolymer given in Table 2 are 

blended at a rate Table 3 and given in Table 4, After stirring mixing, a partially aromatic solvent (Solvesso 

#100 / cellosolve acetate = 50/50 (weight ratio) was added, it diluted so that coating viscosity might be 25 

seconds (Ford cup No.4 use, measurement temperature 20 seconds), and the paint for clear coats was 

prepared.) 

[0059] 

[Table 3] 
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[0060] 
[Table 4] 
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[0061](AII the numbers of a statement among front are solid content standards.) 

*1) The Monsanto Co. make, surface control agent *2 curing catalyst : benzyl tributylammonium chloride *3 
Mitsui Toatsu Chemicals, Inc. make, butylated melamine resin (60% of nonvolatile matter) 
*4) Made in Nagase Brothers Chemicals, butanediol diglycidyl ether. 

[0062]The cationic electrodeposition paint for cars was painted to Examples 1-10 and the steel plate 
(30cmx90cm) by which comparative example 1-12 zinc-phosphate processing was carried out and it 
printed for 30 minutes at 180 **. The intermediate coat of an amino alkyd resin system is painted, and the 
back coat printed for 30 minutes at 160 ** was ****(ed), and it was made to dry. After having painted base 
coating (M-1) so that dry membrane thickness might be set to 15 micrometers, and neglecting it for 5 
minutes first on this coat, two coats of Table 3 or the paint for clear coats given in Table 4 was given with 
the wet one wet system so that dry membrane thickness might be set to 30 micrometers. The undried two 
coats coat was printed for 30 minutes after neglect and with 140 ** hot air drying equipment for 1 5 minutes 
at the room temperature, and the multilayer coat by a two (sample for cold energy-proof crack nature 
evaluation should be printed by 120 **x 25-minute Hazama) quart 1 bake method was formed. The coat 
performance of the obtained multilayer coat was shown in Table 5 and 6. 
[0063] 
[Table 5] 











n 


ft 


m 










1 


2 


3 


4 


5 


6 


7 


8 


9 


1 0 




r? * s? £ ti 


© 


© 


o 


0 


O 


i 


0 


0 


O 


© 




e m n « 




o 


o 


© 


Q 


o 


© 


O 


o 


© 


* 


ft K 


9 7 


9 7 


9 7 


9 6 


9 7 


9 7 


9 ft 


9 6 


9 7 


9 7 




* It 


H 


K 


H 


H 


H 


H 


n 


H 


H 


H 




it m n. 


0 


& 


o 


O 


o 


Q 


Q 


□ 


© 


O 




m * & 


O 


© 


o 


o 


© 


O 


O 


O 


O 


o 


tt 


m * n £ 






© 




Q 


© 


© 


© 


o 


© 




it * 14 


Q 1 


0 0 


9 2 


9 0 


9 1 


9 0 


9 2 


9 1 


9 0 


9 1 


n 




O 


o 


O 


o 


o 


o 


O 


O 


O 


o 






a 


© 


& 


Q 


o 




© 


® 


© 


O 




it * *J * 






® 


@ 


a 




© 


© 




© 



[0064] 
[Table 6] 
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[0065]The thermosetting coating composition of Examples 1-10 of this invention had the outstanding 
storage stability and cold cure nature, and the coat performance was also excellent. On the other hand, 
lower order [ coating composition / of the comparative examples 1-12 / which does not fulfill the conditions 
which this invention specifies / thermosetting / performance / storage stability, cold cure nature, and / 
coat ]. 
[0066] 

[Effect of the InventionjOffer of the coat which was excellent in storage stability and cold cure nature, and 
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was excellent also in coat performance, especially abrasion-proof nature by using this further is possible for 
the heat-curing coating composition containing the acrylic copolymer of this invention, and it is very useful 
on industry so that clearly also from the above example. 



[Translation done.] 
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3?) 7 7'JU-K y'if;l-75/if^ (*30 737 
•J U- Ml©x^ u :/1£FflBfn&Sl!t 

7"ntf;l/ 7?|J1/-K 30 

30 Z3"JU-K 4-tKa+-^f;l' (;*30 7 7 
UU-K e-tFa^^^ (^3?) T7uu- 
h^Ot Hn^->7^;H;£ttS (/-30 77U;V 
Si^fAS, Z-tFo^xfjW^^yu-K 
Oy-^n^^hvMSRf^inlft, 2-kFo*->xf- 

3? 3"; ;H^oifl/^*j/ KOBBBSfrMnUSk * 3? 3? 

D+v-xf-il/ 73"JU-Mft{i2-i;Fn+ 40 

i/-fu\£)V (*30 7 3"JU-F02iM3i#f© 
*i«fc:*iES*Wrs (;*30 7^U;Pixxfm 
4 -t Fn+->7^H3xjVx-r;K p-t Fn^> 

-Y^p^I?, vWvi, iyV^nz/m, v 
W^S?^ 7 ?W>St/xf;K vK> 

7^;/ Y^n^ityxf^ -tz^ym^sy?- 

;k ^^nyit/^-^/k ^^3>'ity2-if so 



10 

;k 77;Hty7^;K 7?;«€7*3'f/K h 

7UU-K p-*;l/**S^^ntf;l/ (*30 77 U U 

— K 0- (730 T37'Ja^>/x^;PTv'-y F-9-37-> 
*-K 0- (7 30 7i"Jn*v'X^7->'yFvU 

— K 0- (7 30 7^ , Jn*->xfyl/7->"y 

-K 0- (7 30 73-'Jn*->xf-^7->>yF^1f 
tKn73:l/-h, 0- (7 30 7*Un*j'X^7 
F7^7kv£t>-k: Fn77U-k y- (7 30 7" 
^Ua^^yDtf^T^-y K-tJ-*^*— K 2-t Fa 
^>x^;t/ (7 30 T37 U U- h^\co e -^7°n^3' h 
yfcfctt y -7fn57 h VOM9Rf>mnWO^tfeKBKS 
^^7Kn / n 37 ^TxXx;Ht t T*iffiitc ^7 v-^S 
£#ALfc:3^3^ ; &7xX-r;l/ J f>2 -t Ko+^x^ 
tV (7 30 T37U U— KO£-A7n7^ hy^tcit 
y-7*U7*YZ/<OW0imixm (fi&Rtf, 3*V-fe7Mfc 
¥ (1*) Si7°7 7-t?;bFitl»*, UCCttSJh-i/M* 

7 7 ;VS^xx x7Mt Lfc 7 7 7 xxrvk ftfck 
F a 7 ? / xXr^fOAyn^^ h y 
W&YmS&M (730 7 7 U^xxf-^t^^Ktl 

©^xxT-;i/Sj55^^^*^tf 5.n5„ cne.«, 
s fs i; x m&x & % v > it - mx±. % mm l t t % 

[0030] *«wfc43v>T«, {mn-er&mmfot l 
xymm^mm&m£rcittiji<#*i')\'m-s&mmfc 
m*mmL. 7 z v (b) K^,^mt 

JStt%f«i6 Set ^BJffi t & 0 , ffiSSEfktt* «fc t) lftl± 

A;l/;f+->;HMfi(*i«:iffl 7 3"J ;l/^ftfi 
^f* (B) Kll+^S, 7k^SRt>**7l'^^^7l'S^ 
•a-fi-^-yr?.;! ^fcj;-3T, CcD^m^cfc 0?S465 £ ttf 

[0 0 3 1] *%H^tcfct>Tti, T7U7l^«fi£-{* 
(B) i: LT, ?©X#^i^2 0 0~l 5 0 0 g 
/ e q N fil^pJ^Pftttf 1 000 — 20000 T-feS 
CtSWJL^. T^U/l/^ttM^i*: (B) CO 

X^^Si^l 5 0 0 g/e qJ&a^SfcSfttt*^ 

D> 200g/eq*ffifC73:5i: «BlffifiK%|^««: L 7c 

L<«, 2 5 0~9 5 0 g/e qCO|E5ffl7:-$>5o 

u;wr««^ (b) ©aa^^?*^ iooo 

SO, 2 00 00§ii«t, 7 z v )v%snm-&fc 
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t>&?£L<&, 3 0 0 0~ 1 0 0 0 0OWt^^o 
[0 0 3 2] r*UyMR»«d# (B) {C7j<® 

ftfi^-f* (B) <D7KB?S^S«, 300~6000g/ 
e q©IBHAW^L<> S P.fC» $ L < « 8 0 0 ~ 6 0 
0 0g/eqOlSiffe5 o CtUi, 7j<^Sa»^3 0 
0 g/e q^ffiT'fcS^JO&tfffiTU 6 0 0 0g/ 
e q *aA5t/'/"tfy KU a- htt^f£T-r-5ffi[p]^ 

»s s„ 7 ^ >j ;i/R«a^(* (b) <rm. 

TO 5 Omg KOH/gWT<W*bV\ Cttl4, S?fffi 10 
tf50mgKOH/g^5i:, Mffl^f^mix 

[0033] *ftw<D®m<mm.w.mrftV!i*<DT?v)i 
&nm&{* (a) i: (b) nmmttit, i/3< ca) 
/ (b) < i o/3«D«5H^§c^*w$Lv\ en 
r^v^mnm^w ca) t cb) ommi/ 

2S (A) / (B) <4/20ttiHT-$ 1 §o *-SSWO|ft 20 
®{ttt«*)IS^Wo*;l'^4 i ->';l/S4:x4«^-v'S<o^;l/ 
ttt-t, 1/0. 5 ^A^ift+^H/x^i/lS 1 / 

KJ£©*AI»fc:J:»>, &MOifcK& WiRtta £**«T 
f 2>ffifalC&*)Wr£l,<%:i<\ <fc Off* L < 1/ 
1. 8^#;V#*-y7l/S/x#4---yK< 1/0. 

[0 0 3 4] Sfc, *«WO«HS{t14»BMflfi!l«5{«:«, 

a&K, *B!S**f S7^>J;l/3Sttfi-&(* (C) £77 30 

v >mp<n-et# ca> so- (b) ©is-st»-:*tL-c, 

0. 5~3 0M«%Otfi5HT«Sip , r*ci:A<t»tSo c 
ftfct, 77 y7t* (O-nmijam&TfVfrlFt 

nm^w ca) Rrj- (b) ©Mt«fc*fLTo. saa 

3 omm%*t&*.& tmm 

9&?g; L<fi, 5~2 0aM%©IEiaiT ! $>So 
[0 0 3 5] #&I8©7*U/W&#fi3# (C) ti, 7j< 

W¥»f*i:LT«, fiRRtf, 2-t Kn^i7if;l/ (7 
7) 2-tKD*->^n^ (77) T 

>UU-K Kn^~>7°alf;l/ (7 7) 

-K 2-H Kn-+->^;1/ (77) 4 
-tKa + ^f/l- (77) 6-kHn 
-^-yv^/P (7 7) 77 U U~ h^tot: Kn + ->7;1/ 
^WS^TS (7 7) 7^'J;1«xXt-;MH, 2-fc 
Ko^-Vxf/M^i- U h'xco y --/fn^* h y 
fflfflttiDlft, 2-fc Fn + yxf-71/77'J U-h--\cD£ 50 



-#7°a^7 hy|fli#ijDlti, 7 77'J;l/iP\£>x^u 
y:t*:> KOBfl^ttijqfo-, 7 * 7 U ;«'\<D7°a tf Uy 
**S^ KoBJaMWnlfc, 2-fc Fd*j/i^ (77) 
77 U Mcfc«:2-fc HD^^^Ptf^l/ (7 7) 7 
7 'J y- h O 2 «{*^ 3 «f*^co*4S(C7j<^a^St- 5 
(7 7) T?V>imx.Z.7-)im. 4-tKD*->-/f;l/ 
tfX7l/X— -r7k p-fc Kn+^X^b^(Dftfi(D7K® 

s#wex7ns*-g*«7b^tfe>-n, ensw-, &sk: 
Ti/o^nm-^w (o ©7)<«jg^fi*M 0 o~i 5 

0 0 g/e q £fcs<fc?£H5H?S5ci:aw$b<* 
0J*fcf, 10~4 0H%T'$§Ct*W$L<, S5 

fcjff*L<tti 5 — 2 5aa%oiEHT-$.So cna, 

7 7 'J Zl^ftS^f* (C) ©TfdfcgSMtf 1 5 0 0 g/ 
e q«rMx.5i:^(DW7j<tt^{6T-r§«lRl(c*i3, 4 

0 0 g/e q^stc^stMiKoyy-y-yKUp-htt 

[0 0 3 6] #fMi©7 7U7l^«S#{* (C) teffiffl 
SnS^OftiJcDB^tt^MfttLTfi, 0J*.{£, 7^;b 

(7 7) 7 7'Jl—K x^;l/ (7 7) 7 4"JU-K 
n-7°ntf;l/ (77) 7- ^ U h , n-f^/l (7 
7) 7^UI/-K 7fUU-K 
t-7*^ (7;^) 7^JU-F V Sec-7f* (7 
7) 7^'JU-K n-^y^/l/ (^^) 7^UU- 

(^^) 7i"Jl/-h, MJ-rv-ZP 
^) 7^'Jl/-K 2-x^;l/^j/7l/ (^^) 

fl/^O^fUyiifc 7^UPXhU;l/ > ^^^7 
U ax h Uz^cox^UVtt^tSfO- h U;lMs N-X 
h*is*^)l7?VJlTZ F\ N-x b^ftf-frTZ 
1)71/75 F\ N - 7* h '> ^ ?•)}/? 71/75 KfON 
-7;l/3 + ->I^7SKS, v^?-7!/7= /xf;l/ 
^) 7^U1^— K -V"xf/l/7 5 7x^71/ T^7 

u u- h^ox^u>tt^tafn«Stt*»f*w, ^ ^ 

U )VWL. 7 if ') JVm, 7 a h ym, if x;l/gS# K> 7 
-1- £ n ^h73y| ( t 
U-Y^^r7^^;K vH'y^/xf/K ?W> 
^77*^;K vH'y(t ; &7^7^;l/, Y^xiy^^ 
7^f-;K ^^nvltyif'k -f^n>®^77^ 
;K -r^p-y^y^-^^K i^p-yg^y 2 -xf 

7v;^t/7f;K 7 7^7^71/, ->h 
73yityi7^ /3-*7l//-K+^x^-7i/ (y^) r 
7U V— h> /3-*7l/^'^y7ai£7U^7 7U 
/?- (t<7) 77 U n+->xf;V7->7 K+»"7 

IS- (^7) 7^'Jn + ->if-;l/7'>7Fvl/- 
P- (^7) 7^'Jn^>i7;b7->7F7^b- 
/S- (^7) 7^ U n+7xf;l/7v"y K^tt 
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7H7f-;b / \4 1>, tl:Fn7^U-F, y — 

y -v^o^ hyoM«f^AnMO^«il^KS« 

(«) M^^-b^F***, uccash-vMfi 
£ «Txx rvMt b 7 * ;l/|fre /xxf;k ftftk'N 

*xxf;l/gJS4tt, yu->^;l/ 
K t+A/PVi/VA, TZVU—h, 3, 4- 

x.if^i/i/tru^Z/fr *=f-))/ 7" ^> U U — h . 

T V )WV S/^l/X-r^fOx^+v'I^liftS 

[0 0 3 7] *^(07^U^ftl^ (A) , 
(B) *5<fctf (C) tt, ^ffifi^rS, SMJM^fe flit 

* 0 ■■&Mtt&*Ji:LT«4, 7y^V7f 

Co o 3 8] mmm&mvT ? v >im#m-£?w%mm? 

8 0-16 O-COlEHTS^ff^^ C tW$ L<> 
L<ii 1 0 0— 1 4 0°COIGElT?^§o 7 5 

*yA*#«£f* (A) [;i^->mt?tSi^ 



7 5 U >\>%2km&ft (B) Kil)Vi£* : >>)Vm*miZ-& 
JESCT^BES^WfS^fiftfc^tr) £i 0 0°CJ-^±co 

■ft^a^-sjs^ 7 5 icJWTfcTtf Tfi-a-^-y-s t ^ 
[0039] *m\<om&{tmm&timK^ &sic 

ttfi£rft (A) fcitf (B) CD^rf+»<:ftLT2 0fi» 

*?7)\>3r)\>V*— ;k T)\>*)\>-&V*— ;k 7 
20 »;#— 4/, #Uxxr^fU^--;K #U ^U^jtfy 

c n S> TOSS f fcSJ u , rfflSt W±*jg^ ITffl^ttl 

[0 0 4 0] *%w<o«HS{btt*$«ffl^!t%(c{i, mm 

Tit, ^S^xxf-^ScDx7.-r;WbSJS^ffl^f,n5 

[0 0 4 1 ] e^tt*iRi±3r-B:«fei6j^BfE:jt£;i; 
^in-^sc tA^-ets,, ^teWtai, /^h^xyx;i/ 

40 yT^i/'jyft, v'7W;i' , Jyi, t/7;v+M 
ffi^(c«, Wi^hX *U75K, v-T^nf 

[0042] ^m<Dnm<mmm^.m^wimmm 
fflo^'j t-n- bffltst itf ft si^« ^ij-v 
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Sg v x#*5'ttflg, •fe;l/n-x«fli^©gsijp»Jli, ?6 

tc statist s^u^um sftftBS^sijtsoastoSij* 

t?>o 10 

[0 0 4 3] 

ttfi : • *7l/ h iSttJSff -pilJsE L 

fc« ( 2 5 °C) 

>?L, 1 5 0°CV 1 nM&Mt£*trc£*<D^m£ft<D 

»c St « *Mfk A ij A o m g » 

[0 0 4 4] ^flgHfrfttp^jl 
^Stt^ : Mo. 47*-K*7^>tiOiW^ 

T^T^Wr^ST-^M (2 0°C) so 

JRWUG V-4 Dfcffl^THlJJS (6 0° G) 

®s : :=m^m=>--im (4 sftoftun?* 

§l*gio<N^T«ac*8llJ£) 

: 4 0%Sf£»7j<}S«i*X*y m 5 0 
°CT- 1 H$l«!»B&7MJfeU X#-y hft)i*@8i¥ij5E 

iMctt : 4 o°ccDS7]<fc i o Bmmw&, 
*Bm.wz 40 

L/c 

WMtt : x ^rftOMiHHf y y^ J y ^ x if- * 

1 0 0 0 B^^fPffflft, 5 0 "CO^MC 2 4 B# 

50 



IrlcK/Stt : 3 0°CT7 2 iSHttB&O&ttOttSs. 
O : Hfi^ L 

x : YMt, ffiffl^pJo 
[0 0 4 5] yy-t7>Fy3-Ftt 
U >^Mi£)5QHSnfc»1S (3 0 * 9 0 c m) teg®]* 

ffl*ftyf*iWiaL, i 8otf3 0»Wt 

%iSL, 16 0t-e3 0»WtWtft^ 
&f3p£?xv h^->"j7x'y hMTlfel?) U 160 

12 o"coj»j5i^»«iT2 5$mh»e*ww\ mm 
m&mmm*&f$.Lrco cvmmmmv 1 c mH^t 1 
mmfflBT?fli*oii-, i o omommmw? t>, co± 

O : t»JMH*f fcSj-3feS«|^9 0/1 0 0«± 

A : *JgH±-rfc?So fcSflW 50/100 JW± 90/1 

0 O^S 

x : f»j»e-f t<:St>fcffl«a<5 o/io o*st 0 

[0 0 4 6] »tt 

U >»E*M2UiSnfc»K (3 0 x 9 0 c rn) 
fflTif^ytfl^iab, 1 8 0°CT'3 0«Wt£ 

*&su i 6 o°ct3 oftmf&zmmik. mmzv 

ifi^>7x7 h*y>i-y b7?Stlfei!5 L, 120 

7W^xfcAnm<ij-r«o p<^y-7W^xff»c3 o*hh 

\yo ) o 

[0047] iaa^gg 
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[0 0 4 8] ( 1 ) Xa- bmWm CM- 1 ) com 

mm 

mtLTn-7ZS— ;H Ogp, ^;1/X>9 0g|3%ta 

jfffbft^B 1 0 CCfcinJJ&Lfcli, 
>J h 4 0 xf;l/7i"JI/-h3 OgB, 
/PT^U U- h 1 5g|S, 2-fc Fn+iVxfiM^^y 
U— M2g|3, ***y;i/»3ffl5, 7'/ex^V7fa 

W«^U T*V)]/%#&$W (B-l) ^^Lfuo 
t#?.nfcT tf <) iV&PkM^W ( B - 1 ) co^fffg^-ii 5 
0%, a«¥^^ v ?M«4 0 0 0 OTfe^fcc £P>tC, 
£107^'J;l/^i^<* (B-l) 1 0 033, zz—s%y 
20SE-60 CH#JREffc¥ C$0 Sk 7^;Wt*5 
5>$fJl, @)T$»6 0%) 2 5 S3, 7M-Xh# 1 7 
0 0NL CJH?¥7;l/5x<7A (1*) JK, 7;l/ = x-72^ 
-XK @f^6 5%) l 4gp^)g-a-L, ^c-xn-h 

lWh;|/iy/VMyV# 1 5 0 (x<yV?±Si, 
^SiKl^ft7j<*) = 4 0/3 0/3 0 (W.m.%) fr£>ft 

7*-F*7^#4T l 3«>i:ftS<J:5fc»!UBU 5^ 
^-^?'J7^-X3-MS (M-l) %mtco 

[0049] (2) 7i"J ( P - 1 ) 

fig 

8Ui: LTn-7^/-;l/3 0g|5, VM^V* 1 0 0 

1 0 ovicbarnvrzik, x&*V)im\ osu, 

U - ^^^ U n + ->x^7->7 Ft^->*- h 1 0 
g|3, X^U>3 0S(5, n-7f;W^i"Jl/-H0 
g|5, 2-x^;W\--^>;t/;<£^y is— h 4 OgB, 7V'tf 

^Hflji&»J©S^*}SSJttifc 4 BSKIfrttTiBrFU * 6 
1:77X30^5 1 0 0"CT*{3&U ^flg'NO^ira^ 



s^f* (p-i) mznrcTtvfrm&n 
■sw<D^m 5 0 %, K-^-iRsati r , 

89mgKOH/g, HT^»?ili 1 0 0 0 0 T»* 

[0 0 5 0] (3) T 5 V )im#m&# (P-2) ~ 
(P-4) , (P-6) ~ (P-10) cD^-fiJc 

r t v cp-d ©&«^r86tRiii**ff 
■c* 1 fc^tr^is^ttfc^fteias^u T^y 

;l>5R#fi£-# CP- 2) ~ CP -4) fcitf CP -6) 
~ CP— 1 0) f95nft«I^OKfttffi 
1 tc^Lfc 

[0051] ( 4 ) 7 * 'J ;i/&«ffi£# C P - 5 ) CQl=r 
fiSc 

fflt LTn-7^7- ;P3 Ogp, VM-yV# 1 0 0 

(X'yvm 35mt&mmmwm 7 ogp^^n^, mn 
Lft#e> 1 0 o°ctcia^L/cfi, ***y;i/8ii ogp, 

7jy- y K'N+'tffc Ka7^U-h 1 OgB, 4-th'n + 
fTf-jUT**) U-b 9gB> XfU>27. 5g|5, 2- 
xf;K^>;W^^iJL/-h3 0. 5gB, 7 , /eX'f 
V7fnxhU;l/3 g[3fr 6 ft 3 tfx;l/^fii* a^-PB 

tem<Dm&vii*m»mc 4 B#^*HtTMTL/c 0 
;i/^^7^y u-h 4 bp, 4-t Ka*j/y^v7*y 

U— hlgP, X7-UV2. 5g|5, 2 -x^l/'N^iWl/* 
^^yi^-F2. 5g|3, 7ya^f;W^nxhiJ 
rt/ 1 g|3fr 6ft § t-;I/3R*«*fcS^H!«fliJ©B*** 

S£ 7 5 r^fflft LT«/|g^<a&;bn**JE#fc: fli&fc 4: 
C3^KJ&£Sfcl7S-e, 7^y;l/^tta-a-ft CP- 5) 

5 0%, iS— Y-t— fftS«Y, i«98ragKOH/ 
g, 7j<i?SS*± 1 4 4 0 g/e q, X^->31tt3 
5 5 0 g/e q, a»¥*^^»« 1 4 0 0 OTfeo 
fc. 

[0 0 5 2] 

[Si] 
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